Bluetongue virus-induced activation of primary bovine lung microvascular endothelial cells.
Bluetongue is an insect-transmitted viral disease of sheep and some species of wild ruminants. Infection of lung microvascular endothelial cells (ECs) is central to the pathogenesis of bluetongue virus (BTV) infection of ruminants, but it is uncertain as to why cattle are resistant to BTV-induced microvascular injury and bluetongue disease. Thus, in order to better understand the pathogenesis of BTV infection of cattle, mRNAs encoding a variety of inflammatory mediators were quantitated by real-time polymerase chain reaction in primary bovine lung microvascular ECs (BLmVECs) exposed to BTV and/or EC-derived mediators. BTV infection of BLmVECs significantly increased the transcription of genes encoding interleukin-1 (IL-1), IL-6, IL-8, cyclooxygenase-2, and inducible nitric oxide synthase. Treatment of BLmVECs with EC-lysates that contained BTV as well as cytokines increased both the incidence of apoptosis and expression of cellular adhesion molecules, as compared to infection of BLmVECs with BTV alone. Thus, BTV infection caused activation of BLmVECs with production of inflammatory mediators that alter the mechanism of cell death of BLmVECs and exert potentially potent effects on blood coagulation. The activities of BTV-induced-EC-derived inflammatory mediators likely contribute to the resistance of cattle to BTV-induced microvascular injury and bluetongue disease.